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S u g a r  Beet  Growing in Iowa, 1897.
C. F. CURTISS. JAMES ATKINSON.
A  widespread and general interest has been manifested in 
sugar beet grow ing during the past season. Through the co­
operation and assistance of the United States department of 
agriculture, the Iow a Station distributed over 1,500 pounds 
of seed. The requests for this seed came from every county 
of the state. Instructions for preparing the soil, planting 
and grow ing the crop and forwarding samples for analysis 
have been sent with each package of seed, and nearly 1,200 
samples of beets have been analyzed in our chemical labora­
tory, under the direction of Dr. J .  B. Weems, the station 
chemist, and the result of analysis reported by mail. The 
samples returned for analysis came from about one-half of 
the parties who received seed, owing to numerous failures 
in obtaining a satisfactory crop of beets. The results pre­
sented herein are tabulated by counties instead of by individ­
ual growers. A  more detailed report would be desirable, but 
the limited funds available for conducting and publishing the 
results of our experiment station work render this course 
necessary. F o r this reason a great deal of other matter per­
taining to the work is necessarily eliminated from this report.
The analysis of the beets forwarded presents widely vary­
ing results, but notwithstanding this variation the general 
adaptation of Iowa soil and climatic conditions for sugar pro­
duction is clearly established. The fact that many of the 
beets grown have not measured up to the required standard 
may be fairly attributed to a lack of knowledge and observ­
ance of the required systematic and careful methods on the 
part of the grower rather than to the absence of any naturally 
favorable conditions.
That this conclusion is warranted is demonstrated by the 
fact that nearly every county in the state that has forwarded
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beets for analysis has furnished both high and low grade 
samples. On adjoining farms, in many instances, where all 
conditions except cultivation and manner of growth of the 
crop have been identical, the variation has ranged all the 
way from superior and high grade beets, entirely satisfactory 
for commercial sugar making, on the one hand, to a crop 
wholly unsuited to sugar m aking on the other. The fact that 
high grade beets were grown on one of these farms is conclu­
sive evidence that similar beets can be grown on the other, and 
likewise, the fact that high grade beets have been grown in 
some parts of nearly every county in the state during the 
past six years in evidence that similar beets can be grown 
in substantially all parts of these counties, and consequently 
in substantially all parts of the state. The experiments that 
have been carried on at the Iowa station and at other points in 
the state since 18 9 1, may safely be interpreted as fully war­
ranting the conclusion that the greater part of Iowa is favor­
ably situated for profitable beet sugar production. The fol­
lowing tabulated results of analyses of beets grown in counties 
in various parts of the state present the average of all samples 
in sugar and purity and maximum and minimum percentages 
and the average of the poorer and better samples from each 
county grouped in two divisions.
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Adair.................... 6 18.41 77.45 15.78 84.33 11.30 69 57 2 11.39 71 88 4 14 41 80.49Adam s................. 2 13.27 75.30 14.69 79.44 11.84 71,16 1 11.84 71.16 1 14 69 79.44
Allamakee........... 15 14.26 79.47 17.1(1 84.74 8.OH69 0(1 3 11.06 76 99 12 15 <1R 80.09
Appanoose...........
Audubon..............
1 16.11 82.80
& 18.09 78.36 16.(XI 80.45 10.21 72,21 2 10.72 74 29 3 14.67 81.08Benton.................. 7 13.45 76.68 14.94 77.17 12.54 72,65 1 12.54 72 65 6 13 01 77 80
Blackhawlc........... « 18.92 79.86 17.2(1 94.64 11.3(1 71.62 2 11.55 72 66 7 14 A0 81.94
Boone ................. 21 13.33 76.81 19.(16 83.38 10.9S 72,34 8 11 82 72 68 13 14 20 7»86
Brem er............... i 11.24 78.71
Buchanan............. 8 14.24 76.25 15.50 81.18 13.23 72,13 1 13 23 72.13 2 14 74 83.81
Buena V ista ........ 7 13.63 77.70 15.52 82.(10 11. HO74,12 2 11 80 74 28 5 14 3A 79 07B u tle r .............. 15 10.84 76.21 13.21 78.95 8.58 72.41 14 10.06 76.37 1 18.21 73.95
Calhoun............... 6 16.80 81.46 16.80 81.28 13.00 78.80 1 13.09 78.80 4 16 48 88.87
Carroll................. 9 12.28 75.51 14.13 79.«a 10.22 68.43 6 11 49 74.10 3 18 85 78.38
Cass...................... 14 11.87 74.08 16.72 86.40 9.0!) 65 48 8 10.25 70.10 6 14 80 81.48
C edar................... 9 12.56 74.48 15. IS) TO.0H 10.97 70 17 4 11.41 71 60 5 13.47 78.78
Cherokee............ 3 13.34 77.01 15.33 80.22 12. ID 74. HO 1 12.13 74 50 2 13 94 78.27
Chickesaw........... 7 13.34 75.54 14.88 78.66 11.9(1 68.68 3 12.56 72 67 4 18 9B 77.09
Clayton................ (5 13.48 78.47 16.00 85.98 11.21 72 97 a 12 OR 74 06 4 14.89 82.87
Clay ...................... 1 12.08 74.06
Clinton................. 4 15.81 78.97 18.11 81.KH11 41 74 09 1 11 41 74 0B 3 17.28 80.60
Crawford------ .. 2 10.55 68.24 11.91! 72.50 9.20 68 88 2 10 ftft 68.24
Dallas................... 17 13.54 79.56 16.44 86.11 10 ,<M70 65 4 11.94 74 34 18 14 on 80.10
D avis.................... 4 14.38 73.44 1ft.OH79.37 12.91 67,88 1 12.91 67 38 3 14.8A 75.46
Decatur .............. 4 14.14 79.27 18.0H 77.87 12.22 78,08 4 14.14 79 27
D elew are............ 5 13.23 75.56 10.48 80.99 11.0CH71.27 2 11 40 71.19 3 14.44 78.82
Dickinson............ 2 12.81 76.66 18.78 77.27 11 89 75.04 1 11 89 75.04 1 13 73 77.27
Dubuque .............
F a y ette ...............
5 18.56 74.08 16.15 81.29 11.2d 71.89 2 11.94 68.40 a 14.A4 77.87
6 14.92 80.25 17.92 88.84 11.38 70.12 1 11.88 70.12 s 15.2A 82.37
Floyd..................... 11 12.73 74.70 15.56 82.19 7,98 67,26 7 11.65 73 64 4 14.A2 76.56
Franklin ............ 8 12.62 73.23 13.90 76.08 11.10 70 58 8 12 62 73.23
Frem ont.............. a 12.15 71.37 12.63 73.06 11.85 68,32 8 12.15 71 37
Green.................... 84 12.99 77.81 15.00 84.28 8.65 62.29 18 11.69 74 45 16 14.45 82.09
Grundy ................ 11 11.77 73.54 14.52 81.76 9.20 68.76 10 11.50 72 72 1 14.52 81.76
G uthrie............... 9 12.45 74.39 17.3a 80.58 9.40 67.55 6 11,32 71.30 8 14,70 80.14
Hamilton............. 10 12.58 75.34 15.1)7 81.56 10.28 65.85 11.84 78,46 a 14.28 79.75
Hancock............... 18 11.90 75.82 15.90 79.06 7.78 69.94 14 10 22 69 12 ft 14 17 79.41
H ardin................ 7 12.88 77.02 15.18 80.41 11.08 71.66 5 12.33 76.28 2 14.26 78.96
Harrison.............. 8 12.04 74.36 14.44 82.34 7 73 58,85 6 11.40 72 11 2 13 95 81.10
H enry.................. 1 14.25 78.64
H ow ard .............. 5 11.44 72.87 14 21 76.62 » 22 64 93 4 10 75 71.31 1 14 21 T0.02
Humboldt............ 11 14.29 80.09 18.76 86.28 10.81 70.58 ft 12 09 76,95 6 16 12 82.70
Id a ........................ 9 12.49 77.40- 13.08 80.57 10.08 76.69 8 12.41 77.01 1 13.08 80.57
Jasper..................
Jefferson.............
14 13.06 76.88 16.62 77.29 9 22 65 56 8 11 97 75 92 A 14 53 77.95
8 12.36 76.27 14.65 82.90 10 23 70 80 1 10 28 70 30 2 13 42 79.25
Johnson............... 9 12.58 75.59 14.79 77.23 9,82 H7 54 ft 11 6R 71.94 4 13.74 80.10
J o n es ................... 2 14.05 77.58 IS.24 HO.62 12.86 74 48 1 12.86 74 48 1 15.24 80.02
Keokuk................ 0 18.93 75.97 16.86 79.61 12,35 74.56 3 12 97 78 95 8 14 89 78 06
K ossuth............... 6 12.58 77.26 15.38 88.58 8,54 66,20 3 10.80 71 28 8 14.35 83.23
Linn ...  ............. 6 12.08 74.02 ltt.78 83.49 9,83 69.94 ft 11 14 72 13 1 16 78 83.49
Louisa.................. 1 12.65 74.54
L von .....................
Madison...............
8 14.07 79 33 16.40 82.47 11 25 77 (*? 1 11.25 77 OR 2 15 48 80.48
7 12.55 74.34 14.81 79.77 9.58 60.61 S 11.89 71 «7 2 14 21 81.02
Marion................. 28 12.74 74.06 16.54 80 64 5.69 47,88 19 11 61 71.32 9 15.12 79.88
M arshall.............. 11 12.51 74.88 16.(13 82.57 8.97 62.56 7 11 46 71 5ft 4 14,84 80.69
M ills..................... 9 12.91 74.72 15.16 81.67 11.50 74,05 A 12.20 71.86 3 14.12 80.46
M itchell............... 10 12.37 76.21 14.16 82.28 10 76 71 89 7 11 80 74 80 2 14.38 81.15
M onona............... 1 13.86 80.87
Montgomery . . . . 14 12.27 76.28 16.94 87.32 9.78 69.23 12 11.45 74.71 2 16.31 85 75
M uscatine........... 4 14.44 80.92 15.68 90.66 13.50 76.44 2 13,7ft 75,88 2 15.14 85.88
O’B rien................ 7 14.38 79.51 15.62 84.96 10.62 70 81 1 10.62 70 HI 5 15 on 80.97
Osceola................ 2 14.17 81.48 14.91 81.42 13.42 81 43 1 13.42 81.53 1 14 m 81 42
Page ....................
Palo A lto .............
2 12.57 74.23 12.K7 76.45 12.26 72 00 1 12 26 72 00 1 12 87 76.45
4 12.81 73.75 13.81 75.38 12.60 74,45 8 12 48 73.21 1 13 81 75 38
Plym outh............ 2 12.49 79.39 14.25 87.10 10,78 71,68 1 10.78 71.68 1 14.25 87.10
Pocahontas......... 8 12.96 78.46 16.26 80.84 9.44 72.58 3 10 53 73.90 5 14.42 81.19
P olk ...................... 11 12.96 76.09 16.87 B3.29 10.69 08.55 6 11.56 73.99 5 14.85 78.02
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P o tta w a tta m ie  . . . 25 13.00 77.98 16.34,85.83 10.43*74.74 18 12.23 76.58 7 14 83 81.58
P o w esh iek  . . . . 10 13.43 78.54 16.76:86.17 11.40 74 49 0 11.94 75.37 5 14.92 81.71
R in g g u ld ................ 5 11.33 74.56 15.53 78.43 8.27,69.49 4 10.27 73.60 1 15.53 78.48
S a c ........................... 4 14.06 76.88 14.92 80.22 12.39 70,53 1 12 89 70.53 3 14.62 78.97
S c o t t ....................... 4 14.45 78.87 15.53 85.64 13.73 77.39 1 13.73 77.39 8 14.69 79.36
S he lby  ................... 8 13.35 79.10 16.20 85.76 11.28 71.68 4 12.50 74 69 4 14.22 83.51
S io u x ....................... 8 12.44 73.46 13.72 78.18 11.22 73.95 2 11.30 71.10 1 13.72 78.18
S t o r y ....................... 19 12.19 76.32 15.02182.82 10.15 75.26 15 11.66 77.22 4 14.23 79.98
T a m a ...................... 11 12.45 77.35 15.54 80.31 10.03 69.89 7 11.33 75.68 4 14.41 80.28
T a y l o r .................... 4 11 82 70.39 13.46 74.53 10.36 65.21 3 11.28 69.01 1 13.46 74.58
U n io n ...................... 6 12.72 75.03 14 8JH82 76 11 81 74.57 5 12.80 73.89 1 14.83 82.76
W a p e l lo ................. 3 13.70 76.74 14 1-1 79.95 13.00 72.45 2 13.48 75.14 1 13.00 72.45
W a r r e n .................. a 13.62 75.79 15 26 79 24 11 41 71 11 2 12.81 74.07 1 H5.26 79.24
W ash in g to n  . . . . 5 12.84 77 86 13.59 82.38 12.72 74.68 1 12.72 74.68 4 14.12 78.65
W a y n e .................... 8 15.15 70.92 17 12 72.16 14.07 70 46 '> 14,17 75.30 1 17.12 72.16
W e b s r e r ................ 8 12.57 76.16 14.7IH77 27 11.71 74 03 4 11.18 75.25 4 13.96 77.08
W innebago  . . . . 7 12.68 76.69 14. 84 83.88 9.71 67.81 5 11.80 74.91 0 14.90 81.16
W in n esh iek  . . . . 0 13.57 76.42 16,14 83.07 14 38 77.49 •> 11.37 73.11 3 15.04 78.64
W o o d b u ry ............. 8 12.68 74.10 14.411 80.09 11.35 68.16 6 12.14 72.29 2 14.31 79.58
W o r t h .................... 10 13.79 78.54 17 4(1 77.2(1 11.22 79 47 5 12.43 76.91 5 15.15 80.16
W r i g h t ................... 7 12.22 76.34 12.68 78.79 11.90 72.55 6 12.15 75.93 1 12.68 78 79
T o ta ls  a n d  A v er’s 663 13.07 77.40 15.19 81.24 10.86 70.63 373 11.46 72.94 290 14.51 79.62
The foregoing results are fairly representative of the sugar 
beets grown in the state during the past season. The figures 
contained in the last three columns under the head of “ average 
results of best samples (see table) of each county”  indicate 
quite satisfactory beets for sugar making, although in some 
cases the purity is below the required standard. For commer- 
mercial sugar making a beet is required containing not less 
than 12  per cent, pure sugar, with purity co-efficient of not 
less than 80 per cent. Sugar beets containing more impurity 
than this are unsatisfactory for manufacturing, for the reason 
that each additional pound of impurity or foreign matter in 
the beet juice keeps at least one pound of sugar from crystaliz- 
ing. Sugar beets that are carelessly grown are more likely to 
be deficient in purity than in sugar; likewise immature beets 
and those grown on rich soil containing an excess of barnyard 
manure or vegetable matter generally carry considerable solid 
matter in the juice which is not sugar, and consequently their 
value is impaired for sugar making purposes. For this reason 
swamp land or newly cleared forest land is unsuited to beet 
growing. Large beets are also almost invariably poor in 
sugar and purity. Many of the beets analyzed at the experi­
ment station this year were forwarded early in the season be­
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fore the crop had fully matured, and as a result the analysis 
did not indicate as good beets as the soil and conditions were 
capable of producing.
MATURITY OF THE BEETS ESSENTIAL
A  good many of the low percentages, both of purity and 
sugar, in the foregoing table are due to premature gathering 
of the beets. The influence of this factor is shown in the fol­
lowing results of 139  samples of beets taken from twelve 
counties and tabulated according to date of harvesting:
Eighteen samples, Sept 15  to Oct. 5, average per cent 
sugar, 1 1 .5 2 ;  average per cent purity, 72.88.
Sixty-two samples, Oct. 5 to Oct. 25, average per cent of 
sugar, 13 . 12 ;  average per cent purity, 76.82.
Fifty-nine samples, Oct. 25 to Nov. 15 , average per cent 
sugar, 14 .05; average per cent purity, 80.13.
It is probable that the results were more largely governed 
by the date of harvesting during the past season than usual, 
but these figures indicate the importance of having the crop 
fully matured. For that reason it is always best to plant the 
seed as early in the spring as soil and temperature conditions 
will permit. A t the experiment station we have made it a rule 
to plant sugar beets immediately after corn planting. A  good 
stand is absolutely essential to success and all conditions at the 
time of planting must be as favorable as can be obtained. An 
uneven stand results in large beets adjoining the vacant 
places, and these beets, as previously explained, are always 
comparatively low in sugar and purity.
BEETS GROWN AT THE EXPERIMENT STATION.
The sugar beets grown on the experiment grounds have 
always ranked higher in both richness and purity than those 
grown in other sections of the state. This superiority has 
doubtless been largely due to the exercise of more care in 
preparing the ground and cultivating and growing the crop. 
Aside from this the conditions prevailing on the college farm 
are not more favorable than those common to other localities.
S ix  varieties of beets were grown during the past season 
and each variety on six different plots under varying condi­
tions. The average results were as follows:
7
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8Sugar Purity
per cent per cent
S c h re ib e r ................................
Original Klein Wanzleben
Dramez Elite .......................
Z ie m a n ....................................
Dippe .......................................
V ilm o rin ..................................
15.09 83.23
14.72 82.62
14.30 81.60
13.90 79.72
13.83 78.81
13 .32  8 0 .11
A ll of these varieties, with two exceptions, have been above 
the standard in quality and purity. The varying conditions 
of soil and cultivation which constitute a part of our experi­
ments in growing these beets were not all favorable to the 
best results and this feature has tended to somewhat reduce 
the average. This has always been the case in previous ex­
periments as well, but all of the beets that have been grown 
carefully, with a view to securing the best results, have meas­
ured up to a standard satisfactory for commercial purposes. 
The average yield on fourteen plots that were fairly represen­
tative of the entire area was 22 tons per acre. The past sea­
son was quite unfavorable for germination owing to the low 
temperature at planting time. This prevented an even stand 
and to some extent affected the quality of the crop. All 
crops were backward throughout the season and did not 
ripen at the usual time, although the autumn was mild and 
continued favorable until a late date. The station plots were 
sampled for analysis twice during the harvesting period; the 
first on October 23d, and the second November n th . The 
results were as follows:
Sixty-four plots, Oct. 23, average per cent sugar, 13 .29 ; av­
erage per cent purity, 79.43 .
Same plots, Nov. 1 1 ,  average per cent sugar, 14 .19 ; aver­
age per cent purity, 81.47.
These results confirm the conclusion that immature beets 
are always of poorer quality than those that have properly rip­
ened. In some cases, however, it has been observed that 
beets are injured by being left in the ground too long. When 
the season is favorable for early ripening and late fall rains 
cause new growth to set in the beets rapidly deteriorate in 
quality. This is a matter that requires close observation and 
the exercise of good judgment.
When sugar beet culture was first considered in the west 
it was thought that sandy soils were necessary to the suc­
SUITABLE SOIL.
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cessful growth of the crop. It has been determined, how­
ever, that this is not essential. A  wide variety of soils have 
been tested on the college farm and at various points in the 
state, and also in other states, and the general conclusion is 
that any fairly good soil that will grow a satisfactory crop of 
corn or potatoes will produce sugar beets successfully. Soils 
containing an excess of vegetable matter, as already ex­
plained, are objectionable, and on the other hand a depleted 
soil is not suited to beet growing. It is also well established 
that the good soils of this state do not require fertilizing for 
sugar beets. Various commercial fertilizers have been tried 
without resulting in any appreciable improvement of the 
crop.
W ell rotted barn manure applied in the fall generally results 
in increasing the productive capacity of the soil, and thereby 
improving the crop, though excessive manuring should be 
avoided. The records of the most careful work thus far con­
ducted in this and other states indicate that upland clay, or 
clay loam soils generally produce the highest testing and pur­
est beets, while the low lands, though producing a high ton­
nage per acre, generally give beets testing comparatively low 
in sugar and purity. On this account it will be well to con­
fine the experimental work in sugar beet growing mainly to 
the upland soils that are in a good state of cultivation and fer­
tility, as the yield is a less desirable factor than richness and 
quality. Our rich soils will produce a yield surpassing al­
most any locality where sugar beet grow ing is at present 
being conducted, and at the outset beet growers in this state 
will need to guard carefully against heavy yields at the ex­
pense of saccharine qualities and purity.
COST OF PRODUCTION.
It is generally believed by those who have been most suc­
cessful in growing test patches throughout the state that 
sugar beets can be profitably grown for four dollars per ton, 
the usual price prevailing where factories are in operation, or 
even for considerable less when the work is taken up on arv 
extensive scale. It  has been difficult to determine the actual 
cost of the crop at the experiment station on account of the 
features of investigation involved, but we have produced sat­
isfactory crops at a cost not. exceeding $2 per ton for the 
labor and seed, making no allowance for rent of land. Under 
favorable conditions and where the work is taken up exten­
sively, with improved machinery, the cost of production may
7
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in many cases be reduced below two dollars per ton on soils 
as productive as those found in Iowa.
IMPROVED MACHINERY.
The large amount of hand labor, hoeing and weeding, con­
sidered necessary in producing sugar beets, has been deemed 
a formidable difficulty in the way of growing the crop com­
mercially or on an extensive scale. This is largely obviated by 
the use of improved machinery and the application of pro­
per methods in preparing the seed bed and cultivating thor­
oughly at the right season, though the thinning and at least 
one weeding must be done by hand. This cannot be avoided, 
but can be done with cheap labor. The use of improved 
machinery also greatly facilitates the work. W e have on the 
college farm a seeder that plants and covers four rows at a 
time and will readily plant as many acres a day as can be 
planted to corn with an ordinary corn planter; and we also 
have a cultivator adapted to cultivating four rows at a time. 
There is no question about doing the work. Iowa farmers 
will produce the beets if it will pay, and it will pay wherever a 
market is afforded within reasonable distance at $4  per ton 
for beets of the standard quality of 12  per cent sugar and 80 
per cent purity. The following is a copy of the contract and 
scale of prices being used by Oxnard Bros, in securing beets 
for the operation of their Grand Island factory during the 
coming season. A  glance at these prices will indicate the 
importance and advantage of the grower producing beets 
that have the required co-efficient of purity, as well as a high 
percentage of sugar. These figures emphasize the necessity 
of carefully observing all of the essential conditions of culti­
vation and proper growing of the crop.
CONTRACT USED BY OXNARD BROS.
The Contract provides:
T hat seed for planting the aforesaid acreage is to be furnished at 15 
cents per pound P . O. B. Grand Island, and all beets grown therefrom to 
be delivered a t the factory at such times as agreed upon in  this contract, 
w ith  tops closely and squarely cut off at the base of bottom leaf, said beets 
to be free from dirt and in  a marketable condition, for the sum of $4.00 a 
ton, provided however that said beets shall contain not less than  12 per 
cent sugar and up to 14.4 per cent sugar to the weight of the beet w ith  a 
purity  co-efficient of not less than 78.
The sum of $4.25 per ton will be paid for all beets containing not less 
than 14.5 per cent sugar and up to 15.4 per cent sugar (both inclusive) and 
w ith  a purity  co-efficient of not less than 78, and an additional 25 cents 
per ton will be paid for each and every per cent of sugar said beets 
contain above 15.4 w ith a  purity co-efficient of not less than 78. That is
1 0
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For beets containing from 15.5 to 16.4 per cent sngar $4.50 per ton. 
For beets containing from 16.5 to 17.4 per cent sugar $4.75 per ton 
and in like m anner for each and every additional per cent of sugar.
That should any of the beets grown under this contract fail to come 
up to the above standards for which $4 per ton or a  higher price as above 
specified, is to be paid, they will then be paid for at the following sched­
ule of prices: (it being distinctly understood tha t such low grade beets 
shall not be delivered by me until the Oxnard Beet Sugar Company shall' 
have worked up all beets tha t reach the required standards, unless the 
Oxnard Beet Sugar Company should otherwise direct and tha t said Ox­
nard Beet Sugar Company shall not be required to accept any portion of 
said beets containing less than 10.0 per cent of sugar and a purity  co­
efficient of 73.) For all beets containing not less than 
11 per cent sngar and a purity  co-efficient of not less than 78, $8.50 a ton. 
10 per cent sugar and a purity co-efficient of not less than 78, $3 00 a  ton.
T hat should any of the beets grown under this contract contain a 
purity  co-efficient of less than 78 then the Oxnard Beet Sugar Company 
will make a reduction of 15 cents per ton from the above prices for each 
and every degree (or fraction thereof) of purity below 78.
No beets to be received at the factory containing less than 10.0 per 
cent sugar and a purity co-efficient of 73.
That all seed furnished for the replanting of beets under this contract 
shall be at a price or fifteen cents per pound, F . O. B. G rand Island, and 
the amount due for seed shall be paid for by me in  cash or be deducted 
from the first paym ent for beets delivered.
That to secure a full stand I  will plant on the acreage specified all 
the seed furnished by the Oxnard Beet Sugar Co., same not to exceed 
tw enty pounds per acre.
T hat all beets must be kept free from frost, it being distinctly under­
stood tha t the Oxnard Beet Sugar Company will only accept beets th a t are 
in a sound condition a t the tim e of shipment.
That beets are to be delivered at the option of the Oxnard Beet Sugar 
Co., upon reasonable notice from the Company, on its order, a t any tim e 
prior to October 15. A fter tha t date the Oxnard Beet Sugar Co. shall 
have the option of ordering in beets as they may require, provided however, 
tha t they order for shipment, of the beets so grown, in  all, not less than 
four tons of beets per acre of the acreage to be harvested, previous to the 
5th day of November 1898, and not less than six tons per acre previous to 
the first day of January  1899, and not less than eight tons per acre pre­
vious to the 1st day of February 1899, and all the rem ainder previous to 
the 20th day of February 1899.
T hat all analyses made by the Oxnard Beet Sugar Company shall be 
accepted as final, it being understood, however, tha t the farmers are a t 
liberty to select and employ at their own expense any competent chemist, 
to whom the Oxnard Beet Sugar Company shall give free access to their 
beet laboratory for the purpose of checking the test made by the chemist 
of the Oxnard Beet Sugar Company.
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The accompanying illustration represents a well grown crop 
on the experiment station grounds. In conducting this work 
during the past year, the details, until Ju ly  first, were largely 
executed by Mr. C. D. Reed, B . A gr., who rendered compe­
tent service as assistant in field experiments:
12
Sugar Beet Field on Station Grounds.
SUGAR CONSUMED IN  IOWA.
The people of Iowa annually pay out about $6,000,000 for 
sugar. Perhaps it does not often occur to us that this expen­
diture amounts to about $16 ,000 a day by the people of an 
agricultural state for a product that is purely agricultural 
in its primary form and for the production of which all other 
conditions are favorable. A n acre of good Iowa land planted 
to corn and yielding forty bushels, and marketed at twenty 
cents per bushel, will buy about 150  pounds of pure granu­
lated sugar. The same area planted to good sugar beets and 
properly cultivated will easily yield 2,500 to 3,000 pounds of 
pure sugar. There is, of course, a larger outlay and expendi­
ture in growing the beets, and the expense of manufacturing 
is also involved in the production of the sugar, but the cash
10
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return from an acre of corn on the foregoing basis is only 
$8, while the cash return to the farmer from a good crop ol 
sugar beets is $45 to $50  per acre. Within a comparatively 
few years sugar has assumed a prominent place in the daily 
bill of fare in all civilized nations and it is no longer regarded 
as a mere luxury in the form of a condiment or sweetening 
for other foods, but recent investigations in testing the en­
durance of the European army on various foods have devel­
oped the fact that sugar is an important nutrient and well 
calculated to repair the waste tissues of the body and sustain 
physical and mental exertion. It is not strange, then, that 
the consumption of sugar by the American people should 
have reached over sixty pounds per capita annually within a 
few years, and the world’s consumption of sugar increased 
over two-thirds within a decade. W e consume over twice 
as much sugar per capita as the German people, notwithstand­
ing the fact that Germany leads all the nations in its produc­
tion of sugar for export. So important is this industry re­
garded there that a tax is put on the sugar consumed at home 
and a bounty paid on that exported. It would require not 
less than fifteen or twenty well equipped, fully organized 
factories, of from three to five hundred ton capacity, running 
night and day during ordinary manufacturing season, to pro­
duce the sugar consumed by Iow a alone. These considera­
tions, together with the fact that Iowa lies almost wholly 
within the sugar belt as described by the lines of favorable 
climatic and soil conditions for sugar production, have led to 
the extensive investigation of this subject that is now being 
carried on in various parts of the state.
RELATION OF SUGAR BEETS TO AGRICULTURE.
There are good and essential reasons why the beet sugar 
industry should be established in Iowa. In  addition to saving 
the expenditure of $6,000,000 annually that should be kept 
at home, it would bring a better system of agriculture to the 
state in all of its branches. Sugar beet culture would bring 
more thoroughness, more careful methods, more intelligence 
and a more rational and balanced system of farming. Every 
well cultivated field of sugar beets stands as an object lesson 
in good farming and a protest against superficial and slovenly 
methods. Sugar beet growing necessitates the intensive sys­
tem of agriculture, and this system applied to Iowa, means 
better crops, better stock, better farm products, better homes 
and a better farm life in every way. The introduction of beet 
culture would be of incalculable value to the live stock in­
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dustry, independent of its other advantages. The beet pulp 
and the roots that would be fed directly to the stock would 
result in higher excellence and greater economy of produc­
tion. Then, too, there is no crop that could be so advantag­
eously introduced in our plan of rotation as the sugar beet. 
It is eminently adapted to combining with the grain crops. 
Chemically considered, pure sugar consists of nothing but 
carbon dioxide and water, both of which nature has supplied 
in great abundance. The removal of a crop of sugar takes 
nothing from the soil that is of any value in fertility. If the 
pulp is fed and the droppings of the animals applied as ma­
nure, beets will exhaust our lands less than any crop we grow. 
There are only three agricultural products that can be grown 
extensively without exhausting the soil, viz.: sugar, cotton 
and butter. When we sell butter we sell pure fat, and $1,000 
worth of it would not contain $ i  worth of material that has 
any fertilizing value, and if we were to sell sugar we would be 
selling pure carbohydrates that have no value as fertilizer; 
but $1,000  worth of wheat or oats at present prices would take 
from the land over $300 worth of fertility, or at least that 
which would cost that amount if restored in the form of com­
mercial fertilizers. Commercial fertilizers will never become 
necessary in Iowa, provided rational policies are pursued, but 
it will be profitable to conserve fertility by every reasonable 
and judicious method.
SUCCESSFUL METHODS OF CULTIVATION ESSENTIAL.
The results of the experimental work in sugar beet growing 
in Iowa have fully confirmed the opinion that sugar making 
in the state is practicable, and there is every reason to believt 
that the work might be profitably carried on. The results as 
far as the work has been carefully conducted are in every way 
encouraging. Favorable soil, climate, and all natural ad­
vantages, such as cheap coal, good transportation facilities, 
an ample supply of water of good quality and rich deposits of 
unusually pure limestone, are present in great abundance. 
The first essential, however, in the establishment of the sugar 
beet industry in any locality is a study and knowledge of the 
proper agricultural conditions to grow beets successfully by 
the farmers. The factories will not be likely to precede this 
condition. The establishing of a modern factory in running 
order requires an immediate expenditure of $400,000 to 
$500,000, and it is unreasonable to expect the investment of 
this capital several years in advance of the conditions essential
14
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to practical success in the operation of the plant. The his­
tory of every large factory in successful operation in the cen­
tral region of the United States today is that it has been 
obliged to struggle at a disadvantage for several years at the 
outset while the farmers were learning to grow beets suc­
cessfully for profitable sugar making. This outlook is not 
inviting from a business standpoint, and it is only natural that 
capital should seek the localities that are making the most 
rapid progress and afford the best opportunities for immedi­
ate success. To this end experts are being employed in some 
sections to superintend the planting and cultivation of large 
areas, in order that the beets grown may all be of superior 
quality and make the strongest show ing possible. This plan 
was adopted in Freeborn county, Minn, (bordering on the 
northern line of Iowa), last season, and although the work 
was taken up late and under the adverse condition of having 
no soil properly prepared the previous season, the eighty-two 
samples forwarded for analysis averaged 13 .7  per cent sugar 
and had a purity co-efficient of 82.1. This is vastly more 
effective work than can result from growing even a large 
number of samples by haphazard methods or without due 
attention to right conditions.
A  number of new factories are now being erected in various 
parts of the sugar belt preparatory for the coming crop, and 
there can no longer be any question but that the United 
States will soon produce the bulk of its own sugar. The mat­
ter of uniform good results is of vital importance in sugar 
beet production from a commercial standpoint. Iow a results 
seriously lack that uniformity, as will be observed from an ex­
amination of the accompanying records. The methods of 
successful beet culture are an innovation in Iowa agricul­
ture. It requires years of careful study and experience to 
attain the desired results.
W hile it is generally true that the soils of Iowa that produce 
good crops of corn and potatoes will, if properly planted and 
cultivated, produce good crops of sugar beets, it is equally 
clear that the same methods of agriculture can not be suc­
cessfully employed in both cases. It is in no way discred­
itable to say that while the average Iowa farmer is eminently 
successful as a corn raiser, he knows practically nothing of 
successful beet culture. It is only natural that this should be 
so. When the first sugar beet factories were established, both 
in the United States and Europe, the best beets that coukl
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be grown averaged only 6 per cent sugar. The application of 
skill and intelligent methods has brought the beet up to its 
present high standard of 12  to 1 8 per cent saccharine matter, 
and the same care and thoroughness are necessary to sustain 
this standard.
It has been suggested that the experiment station take 
up the work of giving extensive instructions in sugar beet 
growing in various sections of the state, when called upon to 
do so, in order that the beets grown may be brought to a 
high standard, and thereby be made more encouraging to 
the investment of capital in the establishment of factories. 
This course would undoubtedly lead to results of very much 
greater value than any work that has yet been done. The 
only way by which this work could be taken up practically 
and satisfactorily, however, would be by putting skilled men 
in the field at different places in the state to remain on the 
ground as long as necessary to properly superintend every 
operation connected with the work. It is to be regretted that 
the present conditions of the station funds will not permit of 
the adoption of this plan, however beneficial or desirable it 
may be. The station has already extensive work in progress 
in the various lines of practical agriculture and the demand for 
its publications has increased so much of late that the addi­
tional expense involved makes it impossible to publish in 
detail all of the results of this and other valuable work that has 
been conducted.
PLANS FOR BEET GROWING IN 1898.
There is a growing interest in this work, and while not so 
many applications have been received for seed this year as 
in 1897, the work will be more largely conducted where local 
organizations have been effected in various counties of the 
state with a view to developing the possibilities of sugar pro­
duction in such a manner as to secure the location of factories'. 
There are probably ten or a dozen such organizations in the 
state where from 100 to 500 farmers will grow beets for this 
purpose. It is highly important that this work be taken up 
carefully and with a full knowledge of the essential conditions; 
otherwise the results of such work may tend to discourage 
rather than encourage the investment of capital and work 
a positive injury to the development of the sugar beet indus­
try. The work of growing these experimental plats should 
in all cases be directed by a superintendent thoroughly 
familiar with beet culture. Through the co-operation of the 
United States Department of Agriculture the Iowa experi­
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ment station again has a quantity of imported beet seed on 
hand for free distribution for experimental purposes. A r­
rangements will also be made where the beets are carefully 
grown according to instructions, for forwarding them 
franked, free of charge, for analysis either at the experiment 
station at Ames or by the United States Department of A g ri­
culture. Fo r the reasons already mentioned, however, it is 
desirable to limit such distribution of seed to parties who are 
willing to take up the work in the thorough and systematic 
manner best calculated to advance the interests of this import­
ant industry, rather than entail work that will be of no mater­
ial benefit, or even tend to retard the progress that might 
otherwise be made.
SUGGESTIONS FOR BEET GROWING
N o country will produce sugar beets profitably except by 
the exercise of the highest skill and good judgment in grow­
ing the crop. R ight methods of preparing the soil, seeding, 
thinning, cultivating, and gathering, are absolutely neces­
sary, and unless this work is properly done it will be needless 
to send the beets to the experiment station for analysis, as 
the results will be of no practical value. To make a satisfac­
tory test will involve some careful, painstaking work, but 
no more than should be willingly undertaken in the interest 
of a better agriculture, and besides, the product of a trial 
patch of beets will be worth practically all it costs for feeding 
to farm stock.
In view of the fact that only beets that are properly grown 
will have any value for sugar purposes, and that only such 
beets should be sent to the station for analysis, the following 
suggestions are presented for the assistance of those who may 
wish to co-operate in this w ork:
' The ground selected should be of good rich upland, and 
it must be put in perfect condition before planting. There 
should be no stalks, straw or other material in the soil that 
will in any way interfere with cultivation. Root crops should 
follow small grain rather than corn. When barnyard manure 
is used it is best to apply it in the fall. The best experience 
in grow ing beets in Iow a indicates that upland clay soil and 
rich black loam are most suitable, and that very sandy soils 
and bottom lands should be avoided. Clay soils, however, 
require careful cultivation. The naturally compact and ten­
acious properties of this kind of soil need to be overcome as 
far as possible by under drainage and deep and thorough
17
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tillage. Only well drained soils should be used. Success or 
failure in growing a crop of roots of any kind will to a large 
extent hinge upon the preparation of the soil and planting of 
the seed. Thorough work here is of vital importance. For 
sugar beets deep fall plowing is considered better than spring 
plowing, and subsoiling in the fall is even better. If the land 
has not been fall plowed it should be deeply plowed (not less 
than eight or ten inches) early in the spring, or subsoiled even 
deeper, and just before planting should be disced, rolled or 
floated and harrowed until the seed bed is as perfect as a gar­
den. This is very essential, for hard cloddy soil is necessarily 
fatal to an even stand. Soil that is loose and porous should 
be guarded against, as it is unfavorable to germination. A 
well weighted roller, followed by a harrow will correct this 
tendency. The seed should be planted in rows sixteen to 
twenty inches apart. To plant in rows three feet apart or 
more will generally prove fatal to the production of good 
beets. The early cultivation will be easier if the ground 
before planting is thrown up in ridges from four to six inches 
in height and twelve to fifteen inches wide, though this is not 
absolutely necessary.
No specific instructions can be given as to time or depth of 
planting, except that this must take place under the most 
favorable conditions for germination. A  warm, moist soil in 
good mechanical condition is indispensible. This condition 
can usually be secured just following corn planting. The 
seed must be covered deep enough to insure a moist seed bed 
or it will not germinate, and it should not be necessary to 
plant over one or one and a half inches deep at the most. It 
will pay to wait a week or ten days rather than plant under 
unfavorable conditions, as a rapid and even growth from the 
beginning is of vital importance. A lw ays plant the seed im­
mediately after the final preparation of the soil, so that the 
beet plants may come on ahead of the weeds, and keep ahead. 
This means much to the success of the crop and the economy 
of cultivation. Drill the seed heavy enough to insure a good 
thick stand, and thin to seven or eight inches apart in the 
row as soon as the plants have four leaves. I f  too much space 
is given the beets will grow too large for a high percentage 
of sugar. The size of the beets must be regulated by the room 
given for growing, and should be kept down to about a 
pound and a half for the matured trimmed beet. In growing 
experimental plats a uniform stand should be obtained even
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if it becomes necessary to transplant in order to fill the 
vacant space in the rows. The crop should be planted in 
uniform straight rows in a convenient place for cultivation. 
In  grow ing test plats plant in compact form, such as a square 
rod or several square rods, instead of planting in a single row. 
The rows on the outside of the plat are always of an inferior 
quality. Samples should always be taken from the interior. 
Most of the work should be done with a wheel hoe and horse 
cultivator. The wheel hoe is a useful implement for nearly 
all garden crops and a good one may be purchased for $5 or 
$6, or a combined hoe and seed drill for $7  or $8. It is some­
times necessary to go over the field about the time the plants 
are coming up or very soon after, to break the crust formed 
by heavy rains, and the wheel hoe enables a man to acomplish 
five or ten times as much in this, or in the early cultivation, 
as by the use of the hand hoe or rake. When the crop is 
thinned all weeds that are in the rows am ong the beets should 
be removed. The thinning must be carefully done by hand, 
but this and the removal of the weeds in the rows 
at the same time is the only hand work necessary, 
if the other work is done as it should be. The 
wheel hoe and horse cultivator should serve for the 
remainder. The cultivation should be frequent (about once 
a week) and continued until the growth of a top has been 
made practically sufficient to cover and shade the soil be­
tween the rows. The dirt should be worked up to the beets 
pretty well in the last one or two cultivations, in order to grow 
the beet root entirely below the surface of the soil, as the part 
that grows above is deficient in sugar. A  hard soil has the 
disadvantage of pushing the beets out of the ground and 
causing the lower part to branch and grow irregular in form, 
instead of grow ing straight down and taking a conical and 
compact shape. It is on this account that deep plowing and 
subsoiling are beneficial. Subsoiling should be adopted if 
practicable.
D ry weather is favorable to the proper ripening and ma­
turing of the beet crop and it is usually desirable to leave 
the beets in the soil until late in October, and sometimes until 
early in November, if the season is favorable. Sometimes, 
however, late autumn rains occur that produce a new growth 
of the beets and a decline in the percentage of sugar. In this 
event it would be best to harvest the crop immediately after 
the rain, before growth sets in, provided it occurred at a time 
when the beets were about mature; if not it would be better
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to allow them to remain in the ground as late as possible. 
No inflexible dates can be fixed for harvesting sugar beets, 
but the grower may be guided by a careful study of the con­
ditions herein mentioned. The maturity of the crop is gen­
erally indicated by the leaves taking on a yellowish cast. If 
beetles should trouble the crop during the growing season 
they may be treated by applying London Purple mixed with 
flour, shorts or plaster, at the rate of one part of the former 
to fifteen of the latter.
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